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PREFACE

California State University, Fullerton, is a large, rapidly-
érowing campus in the California State University and
Colleges System. It has five schools and offers a diverse
curriculum which includes 28 masters degree programs and 35
bachelors degrees. The 1971-72 enrollments exceeded 15,000
headcount and 11,000 FTE students, most of whom commuted to
the campus. The Fullerton campus is 13 years old and has ex-
perienced a growth rate dufing the past five years of 15.4%
annually. It is anticipated that the éampus must accommodate
25,000 students by 1980. - '

In search of improved means of fulfilling its stewardship
function and planning for the most effective utilization of
its limited resources, the California State University and
Colleges System developed an early interest in the work of the
NCHEMS organization. As the NCHEMS products and techniques
have become more refined and available for institutional use,
the need to '"try the PMS tools out'" on the home soil of the
CSUC System became apparent. The Harmer Act (Calif. Senate
Bill 1239) called for a pilot test of new management practices
and techniques by the CSUC system. The Fullerton campus was
selected in April, 1972 as an appropriate site for such a pilot
test. This project represents’the first time that the several
available NCHEMS products and techniques have been implemented
simultaneously on a single campus.,

The one major gap in the array of new management tools avail-
able for initial implementation at Fullertcn is the lack of a
developed procedure for assessing the outcomes of the educa-
tional programs housed on the campus. [Fullerton staff will
be working closely with NCHEMS in this area and as research
points out new possibilities, Fullerton expects to launch an
experimental outcome assessment effort to complement the new

costing and planning techniques.




The goal at Fullerton.is to develop an integrated set of -capa-
bilities that will make it possible to determine accurately
what the institution has produced in the past at what cost

and then, with institutional goals and priorities established,
to plan ahead for desired outcomes within the limits of avail-
able funds. It is anticipated that the results of the Fullerton
experience will offer new planning and management techniques

to the other campuses of the Califdornia State University and
Colleges System. The material and data presented in this docu-
ment represent only the initial implementation phase. Full -
implementation is bound to be a lengthy process, since it
involves much more than mere installation of software and
generation of new-kinds of information. Full implementation
will require involvement and training of all administrative '
personnel so that they not only are aware of the newly avail-~
able managément approaches, but also are cdmpetent in their
use and able to integrate the new methodologies into their
daily routines.

Fullerton did not have a perfect data base with which to ap-
proach the pilot implementation task. While the data base
proved adequate, -the initial implementation experience dis-
closed certain strengths and weaknesses of the operational
data systems. Without ideal input data, the information pre-
sented in this document can be assumed to be only roughly
accurate.

Initial implementation of NCHEMS products at California State
University, Fullerton, was not easy, nor did it occur without
a great deal of staff dedication and effort. However, the
experience has proved both rewarding and educational. If
higher education is to meet the demands of the future, it
cannot afford to neglect the search for improved planning and
management. Ir the final analysis, better utilization of
educational dollars will allow educators to serve better the
needs of both the students and the larger society.

L. Donald Shields, President,
California State University, Fullerton

-11-
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"detailed explanations of each product prior to study of this

[,

INTRODUCTION

This document serves to display several of the NCHEMS tools
as they relate to a specific institution. California State
University, Fullerton, is serving as a pilot implementation

.site for the California State University and Colleges System

for the application of currently available NCHEMS products.
Fullerton's experience and wiilingness to share its data and
results have made the development of this document possible.

This publication is not intended as an introductory document
which thoroughly explains the several NCHEMS management tools.
Rather, it assumes that the reader is somewhat familiar with
the concepts and technology embodied—in the NCHEMS products _
éndm;;‘}eady to extend his understanding of the products

through exposure to the initial implementation results at
Fullerton. Those unfamiliar with the work going on at NCHEMS
may find it helpful to examine NCHEMS documents which provide

-

publication.

NCHEMS has worked closely with Dr. L. Donald Shields, president
of Fullerton, and many of his staff in guiding the initial

‘implementation work. Special appreciation and acknowledgement

are éxtended to Dr. Herbert C. Rutemiller and Gerald Brown of
the Quantitative Methods Department for their dedication and
overall contribution to the implementation project. Many in-
dividuals from the California State University and Colleges'
vhanceilor's Office have also contributed substantially to the
Fullerton project. '

-

Full implementation of new management tools at Fullerton will
be accomplished over a prolonged period. Full implementaticn™ ~
goes far beyond the mere installation of software packages

and involves organizing to use the kinds of information

-1-




displayed in this document in the institutional planning
process. Information shown below as output of various
NCHEMS products merely represents initial output, and it is
yet to be determined how the newly available capabilities
will be embedded in the planning and decision-making process
at Fullerton. '

e

It should also be noted that the inforﬁation generated at
California State University, Fullerton, cannot be assumed

to be compatible with similar kinds of information generated
on other campuses. A unique and arbitrary set of conventions
was used in generating unit costs, allocating support costs,
.etc. At the time of the Fullerton project, iic standard set

of agreed-upon cost finding principles or informatien exchange
procedures was available.- Definitions and procedures that
seemed appropriate to staff conducting the work were used, and
it should be clearly understood that use of a different set

of definitions, éssumptions, and procedures when generating
cost data would significantly affect the resulting unit cost

information.

This document should be viewed as an illustration of the kinds
of information NCHEMS products are capable of producing and
not as an attempt to display comparable cost data. That is,
the cost figures within this document are illustrative. They
are neither exchungeable nor normative.
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THE CONCEPT OF INSTRUCTIONAL PROGRAM PLANNING AND BUDGETING

Figure 1 depicts the basic concept of program planning and
budgeting that NCHEMS is seeking to serve through develop-
ment of new management tools. Planning and budgeting based

on inputs has been the traditional approach. The traditional

line-item budget defines the amount of resources required by
each of the organizational units Ii.e., departments) of an
institution. A traditional line-item budget does not relate
dollar inputs to outputs.

Today, many projects are competing for public and private
dollars. A question commonly posed is, Are.the products of
higher education worth the cost? Thé‘public is wondering
whether it is better to build low-cost housing or reduce
pollution than to produce more degrees. Educational adminis-
trators must address these questions. They are being asked
to justify the cost of educational outcomes, and this demand
is fostering an emerging approach to planning and budgeting.
In this new approach management must establish its output
goals, formulate programs intended to produce those outputs,
and finally, conduct analyses to define the quantity and mix
of resources that must be input to each organizational unit
to ensure each program's success. Thus, academic planners
are increasingly aware that resources flow into instructional
departments only because departments contribute to various
degree programs. Currently, many funding agencies are re-
questing budget formats that link resource requests directly
to programs that produce outcomes.

The following pages display several NCHEMS products intended
to enhance this new approach to output-oriented planning and
program budgeting as they were initially implemented at
California State University, Fullerton.

-




PMS TOOLS
TO GATHER HISTORICAL INFORMATION

PROGRAM
CLASSIFICATION INFORMATION EXCHANGE PROCEDURES
STRUCTURE
— SUPPORT— s ALLOCATION .
ACTIVITIES__| *°#: OF SUPPORT .
- ] . COSTS .
.......E.O..... PHOGRAM
:.................. COST
- ACCOUNTING
—
| HEGIS DEGREE PSSTGPFLATM
D'SC'PL'NES PROGRAMS INDICATORS
— |-
DATA ELEMENT DICTIONARY
Figure 2




PMS TOOLS FOR COLLECTION OF HISTORICAL INFORMATION

NCHEMS planning and management tools fall into two general
categories: (1) those that are used to gather historical
data and (2) those that use the historical data as a point
of departure to project future costs ¢ >. “t in planning
for future operation. Figure 2 displays some PMS tools

concerned with historical data collection.

Institutions that wish to gather historical data for com-
parative purposes will find the NCHEMS Program Classifica-

tion Structure (PCS) a valuable asset. The PCS provides stand-
ard definitions of cost centers for the primary and support
activities of an institution. It may be viewed as a common
filing structure to which various kinds of data may be at-
tached. The 'PCS cost centers in the instructional area con-
sist of a list of disciplines that correspond to the reporting
categories required by the Higher Education General Information
Survey (HEGIS). Institutionnl data may be translated into

the PCS in preparation for reporting to the U.S. Office of
Education through HEGIS.

If an institution determines the cost of instruction in each
discipline, degree program costs may be obtained by allowing
the dollars to flow from the discipline cost centers to the
various degree program cost centers in proportion to the flow
of credit hours from disciplines to degree programs. For
example, the history discipline costs would flow proportion-
ately to each degree program as students from the various
degree programs take credits ia the history discipline. If
support costs were previously'sllocated to the disciplines,
then these costs would also flow to the degree program cost
centers along with the direct instructional costs and would be
calculated as part of the total cost of each degree progranm.




o

.. Resource Requirements Prediction Model (RRPM), which will
be discussed later in this document, provides a computational
tool for accomplishing the distribution of discipline costs

to degree program cost centers through the mechanism of credit
hour flow. Although RRPM serves primarily as a projection

and planning tool, it may be run with historica! data inputs
and thus be used as a tool for the development of historical
degree program costs.

Two additional areas of concern are program outcome indicators
and information exchange procedures. If cost-benefit

analysis is to be applied to an institution, good program
outcome indicators are necessary. Furthermore, costing and
output studies must be performed under precisely the same

set of procedures at each institution if information exchange
is to have any validity. Both of these areas are receiving a
great deal of attention and will continue to be researched
over the next few years.
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NCHEMS PROGRAM CLASSIFICATION STRUCTURE

The Program Classification Structure is intended to provide a
mechanism that will facilitate the organization of data and the
use of various planning and management tools. The Program
Classification Structure is oriented to common functional op-
erations and activities found in most institutions of higher edu-
cation. It is designed to supplement the institution's account-
ing structure without requiring the institution to restructure
its current operational system. For most institutions, a trans-
formation routine can be developed that will provide a crossover
from the institution's accounting structure to the Program
Classsification Structure without a major change in the data system.

The organization of the Program Classification Structure is
displayed in Figure 3. It can be seen that there are seven
programs, each of which is divided into subprograms. Although
not shown in this figure, each subprogram is further disaggre-
gated into program categories-and subcategories, etc.

On the following pages, the year-end expenditure data for the
1971-7, academic year at California State University, Fuller-
ton, are displayed attached to the Program Classification
Structure. PCS cost centers under the General Academic In-
struction subprogram (1.1) have been carried down to the program
sector (eight digits) 1le of detail. This level corresponds
to using discrete 1o§€§'div sion, upper division, and graduate
level disciplines as cost cfenters. A faculty assignment
analysis was used to determine the proportion of total disci-
pline faculty salaries distributed to levels of instruction.
A1l other direct discipline costs were distributed to levels

of instruction in the same proportion as the faculty salaries.
Direct discipline costs were considered to include such op-
erating expenses as supplies and equipment, travel, and de-
partment administration as well as faculty salaries and support
staff wages. Deans and other academic administrators above

the department level were not considered a direct iamstructional
expense of disciplines.

-10-




Table 1
CALIFORNIA STATE UNIVERSITY, FULLERTON

1971-72 Expenditures in NCHEMS Program (Activity)

Classification Structure Format

PCS NUMBER

NAME

EXPENDITURES

.1

.1.0502

.1.0502.20
.1.0502.30
.1.0502.50

.1.0313
.1.0313.20
1.0313.30

.1.2202

.1.2202.20
.1.2202.30
.1.22072.50

.1.1002
.1.1002.20
.1.1002.30
.1.1002.50

.1.0401

.1.0401.20
.1.0401.30
.1.0401.50

.1.1905

.1.1905.20
.1.1905.30
.1.1905.50

.1.0601

.1.0601. 20
.1.0601.30
.1.0601.50

1.1.1008
1.1.1008.20
1.1.1008.30

General Academic Instruction

Accounting
Lower Division
Upper Division
Graduate

American Studies
Lower Division
Upper Division

Anthropology
Lower Division
Upper Division
Graduate

Art
Lower Division
Upper Division
Graduate

Biological Science

Lower Division
Upper Division
Graduate

Chemistry
Lower Division
Upper Division
Graduate

Communications
Lower Division
Upper Division
Graduate

Dance
Lower Division
Upper Division

$ 54,507.00
103,132.00
21,659.00

179,298.00

6,876.00
. 25,122.00

—31,998.00

43,408.00
126,375.00
13,529.00
,31Z2.00

96,734.00
279,612.00
54,157.00
,503.00

134,587.00
265,954.00
102,588.00

503,129.00

200,915.00
196,315.00

36,712.00
133,942.00

71,938.00
132,300.00
25,889.00

230,127.00

15,823.00
20.829.00
36,652.00
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Table 1 (Continued)

PCS NUMBER NAME EXPENDITURES
1.1.2204 Economics .
1.1.2204.20 Lower Division $ 74,956.00
1.1.2204.30 Upper Division 89,773.00
1.1.2204.50 Graduate 28,706.00
‘ 193,435.00
1.1.0801 Education
1.1.0801.20 Lower Division 14,330.00
1.1.0801.30 Upper Division 326,653.00
1.1.0801.50 Graduate 268,785.00
609,768.00
1.1.0834 Education - Science/Math Ed
1.1.0834.20 Lower Division 123,152.00
1.1.0834.30 Upper Division 98,912.00
1.1.0834.50 Graduate 2,583.00
224,647 .00
1.1.0901 Engineering
1.1.0901.20 Lower Division 55,978.00
1.1.0901.30 Upper Division 249,267.00
1.1.0901.50 Graduate 55,437.00
360, .
1.1.1501 English
1.1.1501.20 Lower Division 166,995.00
1.1.1501.30 Upper Division 563,809.00
1.1.1501.50 Graduate 64,412.00
795,216.00
1.1.2211 Ethnic Studies - Afro
1.1.2211.20 Lower Division 22,964.00
1.1.2211.30 Upper Division 27,841.00
,805.
1.1.2213 Ethnic Studies - Chicano
1.1.2213.20 Lower Division 24,282.00
1.1.2213.30 Upper Division 28,333.00
)
’
1.1.0504 Finance
1.1.0504.30 Upper Division 133,894.00
1.1.0504.50 Graduate 24,037.00
' 157,931,700
1.1.1101 Foreign Language
1.1.1101.20 Lower Division 163,485.00
1.1.1101.30 Upper Division 125,036.00
1.1.1101.50 Graduate 19,071.00
507,59Z2.00

-12-
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Table 1 (Continued)

PCS NUMBER NAME EXPENDITURES
1.1.2206 Gecgraphy
1.1.2206. 20 Lower Division $ 81,460.00
1.1.2206.30 Upper Division 86,778.00
1.1.2206.50 Graduate 6,120.00
~I77,358.00
1.1.0835 Health - Physical Education
1.1.0835.20 Lower Division 168,273.00
1.1.0835.30 Upper Division 244,561.00
1.1.0835.50 Graduate 35,654.00
448 ,488.00
1.1.2205 History
1.1.2205.20 Lower Division - 89,698.00
1.1.2205.30 Upper Division 351,201.00
1.1.2205.50 Graduate 24,823.00
165,722.00
1.1.4901 Interdisciplinary Studies
1.1.4901.20 Lower Division 1,073.00
1.1.4901.30 Upper Division 58,194.00
59,267.00
1.1.1601 Library Science
1.1.1601.30 Upper Division 7,596.00
1.1.1601.50 Graduate 40,267.00
R .
1.1.1505 Linguistics
1.1.1505.30 Upper Division 32,283.00
1.1.1505.50 Graduate 16,542.00
48,825.00
1.1.0506 Management
1.1.0506.30 Upper Division 231,484.00
1.1.0506.50 Graduate 17,210.00
248,694.00
1.1.0509 Marketing '
1.1.0509.30 Upper Division 163,793.00
1.1.0509.50 Graduate 16,675.00
180,468.00
1.1.1701 Mathematics
1.1.1701.20 Lower Division 197,018.00
1.1.1701.30 Upper Division 56,144.00
1.1.1701.50 Graduate 15,730.00
268,892.00

-13-

et




-

Table 1 (Continued)

PCS NUMBER NAME EXPENDITURES
1.1.1005 Music
1.1.1005.20 Lower Division $198,588.00
1.1.1005.30 Upper Division 188,455.00
1.1.1005.50 Graduate 24,880.00
1,
1.1.1509 Philosophy
1.1.1509.20 Lower Division 52,207.00
1.1.1509.30 Upper Division 72,691.00
127,898.00
1.1.1992 Physics
1.1.1902.20 Lower Division 155,133.00
1.1.1902,30° Upper Division 87,300.00
: 242,3433.00
1.1.2207 Political Science
1.1.2207.20 Lower Division 42,580.00
1.1.2207.39 Upper Division 212,930.00
1.1.2207.50 Graduate 51,483.00
~306,993.00
1.1.2001 Psychology
1.1.2001.20 Lower Division 107,617.00
1.1.2001.30 Upper Division 193,909.00
1.1.2001.50 Graduate 31,137.00
,005.
1.1.0599 Quantitative Methods
1.1.0599.20 Lower Division 79,704.00
1.1.0599.30 Upper Division 125,330.00
1.1,0599.50 Graduate 11,612.00
216,646.00
1.1.1510 Religious Studies
1.1.1510.20 Lower Division 7,992.00
1.1.1510.30 Upper Division _42,241.00
50,233.00
1.1.2208 Sociology
1.1.2208.20 Lower Division 52,819.00
1.1.2208.30 Upper Division 252,564.00
1.1.2208.50 Graduate 29,761.00
335,144.00
1.1.1506 Speech
1.1.1506.20 Lower Division 75,108.00
1.1.1506.30 Upper Division 173,177.00
1.1.1506.50 Graduate 46,836.00
295,121.00

-14-




Table 1 (Continued)

PCS NUMBER NAME EXPENDITURES

1.1.1007 Theater .

1.1.1007.20 Lower Division 80.286.00

1.1.1007.30 Upper Division $ 185.077.00

1.1.1007.50 Graduate 13’409.00

278,772.00

1.1 General Academic Instruction 9.319 055 00
Total ’ ’ )

1.3 Special Session Instruction 655,525.00

1.4 Extension Instruction 61,003.00

2.2 Individual or Project Research 234,577.00

3.2 Community Service 14,848.00

4.1 Libraries 1,276,841.00

4.3 Audio-Visual Services 183,430.00

4.4 Computing Support 309,011.00

4.6.0000 Academic Administration -- 367,654.00
Unassigned

4.6.0500 Academic Administration -- 121,024.00

: Dean of Business Admin. - Econ.

4.6.0800 Academic Administration -- 94,898.00
Dean of Education

4.6.1000 Academic Administration -- 34,384.00
Dean of Fine § Applied Arts

4.6.4901 Academic Administration -- 88,430.00
Dean of Letters - Arts/Science )

5.1 Student Services -- Social and 101,888.00
Cultural Development

5.1.9501 Dean of Students 73,869.00

5.2 Supplementary Educational Services 450,00.

5.3 Counseling and Career Guidance 438,191.00

5.4 Financial Aid Admin. 128,235.00

5.4.0071 Financial Aid Fund. -- Transfer 358,485.00
Payments

5.4.0074 Work Study -- Campus 65,002.00

-15-
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Table 1 (Continued)

PCS NUMBER NAME EXPENDITURES
5.5 Student Support Services $ 387,931.00
6.1 Executive Management 395,311.00
6.2 Fiscal Operations 174,506.00
6.3 ‘General Administrative Services 589,416.00
6.4 Logistical Services 860,248.00
6.5 Physical Plant Operations 1,978,157.00
6.7 Community Relations 74,057.00
6.8 Fringe Benefits 976,985.00
7.1 Institutional Operations 32,334.00
Total Expenditures 19,395,745.00

-16-




" INSTRUCTIONAL WORK LOAD MATRIX (IWLM)

An Instructional Work Load Matrix defines the relationships
between student majors in various fields of study (degree
programs) and the instructional disciplines in terms of
credit hour consumption. The following three pages provide

a display of the California State University, Fullerton,
IWLM. The numbers in the cells of the matrices are the total
numbers of semester credit hours attempted during 1971-72 at
lower division, upper division and graduate course levels in
each department (discipline) by each type of major at all
student levels. The total semester credit hour production for
each discipline (department) at each course level can be de-
termined by summing the rows of the matrices. For display

purposes, only selected majors have been shown in the Fullerton
IWLM.

The IWLM identifies the total number of credit hours attempted
in 1971-72 in each discipline at each course level. These
data are used together with the previously displayed direct
cost data to calculate the cost per credit hour attempted -
(unit cost) for each discipline at each course level.
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DIRECT INSTRUCTIONAL EXPENSE - UNIT CO0S.S

Unit costs of lower division, upper division, and graduate level
instruction in each discipline were developed at Fullerton.
These unit costs represent the direct 1971-72 instructional
expense per semester credit hour attempted. They were cal-
culated by dividing the total direct instructional expense of
each course level within each discipline by the total at-
tempted semester credit hours in each discipline at each level.




Table 3
CALIFORNIA STATE UNIVERSITY, FULLERTON

1971-72 Direct Instructional Cost Per Semester Credit Hour

Based on Recorded Expenditures per Discipline

DISCIPLINE NAME UNIT COST DISCIPLINE NAME UNIT COST

Accounting Education-Sci/Math Ed
Lower Division $ 18.93 Lower Division $ 27.35
Upper Division 21.24 Upper Division 42.05
Graduate 53.88 Graduate 21.71

American Studies : Engineering
Lower Division 6.11 Lower Division 54.51
Upper Division 16.23 Upper Division 67.61

Graduate 77.86

Anthropology
Lower Division 9.28 English
Upper Division 19.34 Lower Division 20.62
Graduate 41.50 Upper Division 26.62

Graduate 56.06

Art
Lower Division 18.55 Ethnic Studies-Afro.

Upper Division 30.87 Lower Division 31.29
Graduate 56.41 Upper Division 16.03

Biological Science Ethnic Studies-Chic.

Lower Division 15.14 Lower Division 23.13
Upper Division 40.21 Upper Division 20.80
Graduate 124.50

. Finance

Chemistry Upper Division . 24.05
Lower Division 29.79 Graduate h8.48
Upper Division 73.97
Graduate 181.74 Foreign Language

Lower Division 22,22

Communications Upper Division 35.71
Lower Division 19.27 Graduate 40.07
Upper Division 17.52
Graduate 82.19 Geography

Lower Division 17.01

Dance Upper Division 25.05
Lower Division 30.37 Graduate 54.16
Upper Division 70.85

. Health - P.E.

Economics Lower Division 29,00
Lower Division 16.18 Upper Division 31.04
Upper Division 18.77 Graduate 63.78
Graduate 57.88

History

Education Lower Division 11.81
Lower Division 21.81 Upper Division 26.24
Upper Divis-‘on 27.68 Graduate 34,52
Graduate 34,98
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Table 3 (Continued)

DISCIPLINE NAME UNIT COST DISCIPLINE NAME - UNIT COST
Interdisc. Studies Religious Studies
Lower Division 4,11 Lower Division $ 36.00
Upper Division 13.53 Upper Division 15.25
Library Science Sociology
Upper Division 16.23 Lower Division 15.95
Graduate 22.70 Upper Division 19.02
Graduate 28.45
Linguistics
Upper Division 48.99 Speech
Graduate 42.09 Lower Division 25.41
Upper Division 37.40
Management Graduate 67.39
Upper Division 22.11
Graduate 52.15 Theater
Lower Division 35.97
Marketing Upper Division 48.49
Upper Divition 21.27 Graduate 50.22
Graduate 62.45
Mathematics
Lower Division 30.07
Upper Division 37.45
Graduate 109.24
Music
Lower Division 34.41
Upper Division 53.31
Graduate 104.54
Philosophy
Lower Division 13.77
Upper Division 28.21
Physics
Lower Division 58.47
Upper Division 50.46
Political Science
Lower Division 11.48
Upper Division 23.45
Graduate 58.57
Psychology
Lower Division 20,98
Upper Division 22,81
Graduate 63.67
Quantitative Methods
Lower Division 23.08
Upper Division 26.43
Graduate 39.50
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USES OF PCS COST DATA

I.

II.

III.

Intra-institutional uses:

1.

20

Improve knowledge of total direct instructional
costs in each discipline at each course level

Comparison of unit costs among disciplines and
course levels

(a) Leads to examination of disciplines op-
erating outside of acceptable bounds

(b) Leads to examination of disciplines which
consume resources at a rate that is incon-
sistent with the overall institutional
goals and game plan

Inter-institutional uses:

10

Accounting and reporting in a relatively standard

format

Comparison of unit costs with similar institutions

(a) Establishes norms for various discipline
costs

(b) Raises questions when norms are significantly
violated

Limitations and concerns:

10

Divergent unit costs of disciplines cannot be ade-
quately evaluated without accompanying outcome Or
quality indicators

(a) Must avoid '"cheap is best'" attitude

Will institutions follow prescribed procedures when
generating standard unit cost data?

Unreliable data may compromise cost study results

-24-




ALLOCATION OF SUPPORT COSTS TO INSTRUCTIONAL COST CENTERS -

For some purposes it is desirable to determine the full cost
of instruction in each discipline at lower division, upper
division and graduate course levels. Those purposes may in-
clude the negotiation of reimbursement rates for specially
contracted instructional activities, establishment of dif-
ferential tuition rates, or other pricing considerations.

The allocation of such support activities as executive manage-
ment or physical plant maintenance has never been a very
precise art. The basic approach to such sunport cost alloca-
tions is to distribute the support dollars equitably to the
primary cost centers on the basis of some commonly applied
rule, trying to ensure that the rule selected and used in
each instance reasonably reflects the proportionate utiliza-
tion of the support cost by the primary cost centers.

The following pages display the kinds of parameter data that
were available at Fullerton for allocation of the various
support costs. Each course level of each discipline was es-
tablished as a primary cost center. Library costs, for
example, could then be allocated to these primary cost centers
by means of any one or any combination of the available
parameters. That is, library costs could be allocated to
primary instructional cost centers on the bases of the pro-
portion of direct expenditures, or faculty salaries, or credit
hours, or FTE faculty, or FTE. support staff associated with

each instructional cost center. It is also possible to com-

bine two or more parameters, forming a new hybrid parameter,
for the allocation procedure.




-

Table 4

CALIFORNIA STATE UNIVERSITY, FULLERTON
Support Cost Allocation Paramcter Data

INSTRUCTIONAL COST CENTERS SUPPORT COST ALLOCATION PARAMETERS
DIRECT ,, FACULTY [ CREDIT FTE FTE
PCS CODE NAME EXPEND. | SALARIES | HOURS | FACULTY | STAFF
11031320 |L.D. American St.{$ 6,867 |[§ 6,001 963 .43 .06
11031330 |U.D. American St. 25,122 21,924 | 1,548 1.66 .25
11040120 |L.D. Biology 134,587 89,633 | 8,891 7.74 2.48
11040130 }U.D. Biology 265,954 177,131 | 6,614 14.12 4.52
11040150 Grad. Biology 102,588 68,314 824 5.32 1.70
11050220 |L.D. Accounting 54,507 48,515 | 2,880 4.02 .72
11050230 |U.D. Accounting 103,132 91,776 | 4,851 6.57 1.18
11050250 Grad. Accounting 21,659 19,273 402 1.12 .20
11050430 |U.D. Finance 133,894 102,853 | 5,567 7.92 1.74
11050450 |Grad. Finance 24,037 18,461 351 1.20 .26
11050630 |U.D. Management 231,484 207,666 (10,468 16.53 2.31
11050650 |Grad. Management 17,210 15,434 330 .96 .14
11050930 {U.D. Marketing 163,793 148,963 7,699 11.34 1.13
11050950 |[Grad. Marketing 16,675 15,168 267 1.03 .10
11059920 |L.D. Quant. Meth. 79,704 68,467 173,453 |  5.62 .96
11059930 {U.D. Quant. Meth.| 125,330 107,678 | 4,742 8.70 1.48
11059950 |Grad.Quant. Meth. 11,612 9,981 294 .72 .12
11060120 L.D. Comm. 71,938 52,458 3,734 4.82 .77
11060130 (U.D. Comm. 132,300 96,458 | 7,553 8.43 1.35
11060150 [Grad. -“omm. . 25,889 18,880 315 1.24 .20
11080120 |L.D. Education 14,330 12,754 657 ©1.09 .15
11080130 {U.D. Education 326,653 290,484 (11,802 23.48 3.29
11080150 |Grad. Education 268,785 239,058 | 7,685 16.94 2.37
11083420 |L.D. Sci/Math Ed | 123,152 98,761 | 4,502 8.27 1.16
11083430 |y.D. Sci/Math Ed 98,912 79,331 | 2,352 6.61 .93
11083450 |Grad. Sci/Math Ed 2,583 2,070 119 .18 .03
11083520 |L.D. Health-PE 168,273 115,903 | 5,803 10.12 2.63
11083530 |U.D. Health-PE 244,561 168,472 7,880 13.42 3.49
11083550 |Grad. Health-PE 35,654 24,571 559 1.67 .43
11090120 {L.D. Engineering 55,978 37,800 | 1,027 2.63 .82
11090130 |U.D. Engineering | 249,267 168,295 | 3,687 12.92 4.00
11090150 |Grad. Engineering 55,437 37,434 712 3.06 .95
11100220 |L.D. Art 96,734 79,988 5,216 7.23 1.16
11100230 |U.D. Art 279,612 231,147 | 9,058 17.96 2.87
*Direct costs include salaries, wages, dept. administration, and such oper-
o ating expenses as supplies, travel § minor equipment. :
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Table 4 (Continued)

INSTRUCTIONAL COST CENTLRS

SUPPORT COST ALLOCATION PARAMETERS

DIRLCT FACULTY [ CREDIT ITE FIT:
PCS CODL NAME EXPEND. SALARIES | HOURS | FACULTY | STAF:
11100250 |[Grad. Art $ 54,157 | $ 44,773 960 3.30 53
11100520 |L.D. Music 168,538 158,253 5,772 | 13.41 3.89
11100530 |U.D. Music 188,455 150,172 3,535| 11.82 3.43
11100550 |Grad. Music 24,880 19,843 238 1.33 .38
11100720 |L.D. Theater 80,286 55,105 2,232 4.81 1.68
11100730 |U.D. Theater 185,077 127,026 3,817 | 10.71 3.75
11100750 {Grad. Theater 13,409 9,203 267 .73 26
11390820 |L.D. Dance 15,823 11,796 521 1.09 .24
11100830 |U.D. Dance 20,829 15,530 294 1.16 .26
11110120 |L.D. Foreign Lang] 163,485 138,687 | 7,359} 12.22 1.71
11110130 |U.D. Foreign Lang{ 125,036 106,005 | 3,501 8.45 1.18
11110150 |Grad.Foreign Lang| 19,071 16,171 476 1.26 18
11150120 {L.D. English 166,995 150,097 8,100 | 13.15 1.18
11150130 |U.D. English - - 563,809 506,795 121,180 | 37.76 | 3.40
11150150 {Grad. English 64,412 57,896 | 1,149 | 3,97 | .36
11150530 |UI.D. Linguistics 32,283 26,980 ' 659 2.17 24
11150550 |Grad. Linguistics| 16,542 13,822 393 .95 .10
11150620 [L.D. Speech 75,108 62,364 2,956 5.78 .75
11150630 {U.D. Speech 173,177 143,793 4,630 | 10.96 1.43
11150650 |Grad. Speech 46,836 38,883 695 2.64 .34
11150920 |L.D. Philosophy 52,207 43,412 3,792 3.91 47
11150930 |U.D. Philosophy 72,691 60,440 2,577 4.38 .53
11151020 |L.D. Relig. St. 7,992 7,916 222 .51 .05
11151030 |U.D. Relig. St. 42,241 41,828 2,769 2.78 .28
11160130 {U.D. Library Sci. 7,596 7,210 468 .51 .00
11160150 |Grad. Library Sci. 40,267 38,207 1,774 3.40 .00
11170120 |L.D. Math 197,018 172,566 6,552 | 13.17 1.58
1170130 U.D. Math 56,144 49 165 1,499 3.66 .44
11170150 {Grad. Math 15,730 1:, 30 144 .79 .10
11190220 |L.D. Physics 155,133 95,236 2,653 7.01 3.58
11190230 |U.D. Physics 87,300 53,584 1,730 3.78 1.93
11190520 |L.D. Chemistry 200,915 122,358 6,744 9.64 4.82
11190530 {U.D. Chemistry 196,315 119,556 2,654 9.67 4.83
11190550 |{Grad. Chemistry 36,712 22,366 2r2 1.64 .82
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Table 4 (Continued)

INSTRUCTIONAL COST CENTERS

SUPPORT COST ALLOCATION PARAMETERS

departmental boundaries, actual direct expenditures recorded

DIRECT FACULTY CREDIT FTE FTE
PCS CODE NAME EXPEND. | SALARIES | HOURS | FACULTY | STAFF
11200120 |L.D. Psychology |$107,617 |§ 83,022 5,130 6.78 .95
11200130 |U.D. Psychology 193,909 149,558 8,502] 12.73 | 1.78
11200150 | Grad. Psychology 31,137 24,017 489 1.49 .21
11220220 |L.D. Anthropology| 43,408 38,445 4,680 3.38 .37
11220230 |U.D. Anthropology| 126,375 111,908 6,534 9.69 1.07
11220250 Gr. Anthropology 13,529 11,982 326 ‘1.01 .11
11220420 L.D. Economics 74,956 * 74,923 4,632 6.03 .48
11220430 U.D. Economics 89,773% 89,719 4,782 6.96 .56
11220450 Grad. Economics 28,706« 28,701 496 1.94 .16
11220520 |L.D. History 89,698 79,218 7,593 6.28 .69
11220530 U.D. History 351,201 310,206 13,384 24.46 2.69
11220550 | Grad. History 24,823 21,905 719 1.45 | .16
11220620 |L.D. Geography 81,460 64,687 4,790 5.76 .75
11220630 |U.D. Geography 86,778 68,908 | 3,464]  5.43 .71
11220650 | Grad. Geography 6,120 4,858 113 .38 .05
11220720 L.D. Polit. Sci. 42,580 33,185 3,708 3.33 .37
11220730 |U.D. Polit. Sci. | 212,930 190,967 9,079] 15.06 | 1.66
11220750 Grad. Polit. Sci. 51,483 46,183 879 3.50 .38
11220820 |L.D. Sociology 52,819 42,401 3,312 3.81 .49
11220830 |U.D. Sociology 252,564 202,743 | 13,281] 17.61 | 2.29
11220850 | Grad. Sociology 29,761 23,903 774 2.02 .26
11221120 | L.D. Eth St-Afro 22,964 19,390 734 1.78 .45
11221130 U.D. Eth St-Afro 27,841 23,504 1,737 2.20 .55
11221320 L.D. Eth St-Chic. 24,282 23,880 1,050 2.06 .00
11221330 |U.D. Eth St-Chic. 28,333 27,864 1,362 2.33 .00
11490120 | L.D. Interdisc. 1,073% 1,313 261 .13 .00
11490130 U.D. Interdisc. 58,194* 71,193 4,300 5.25 .00

*Note: Due to lending and borrowing of faculty and support staff across

through the accountiag system for some departments may.be less
than the total payroll for individuals teaching courses and work-
ing in those departments or disciplines.
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SELECTION OF SUPPORT COST ALLOCATION PARAMETERS

The NCHEMS Cost Finding Principles software provides a tool
for allocating support costs by means of whatever parameters
are available. Once the primary and support cost centers

and their associated direct expenditureé are established and,
together with the parameter data, are input to the CFP soft-
ware, the user may issue free-form English language commands
that cause the software to do all mathematical calculations
necessary to diminish the support accounts and increment the
primary accounts.

Fullerton personnel carefully considered each PCS support

cost center and its relationship to the institutional activ-
ities of the campus. Using their best judgment, they decided
(1) the portion of each support activity cost to be allocated
to instructional cost centers and (2) the most appropriate
available parameters for accomplishing the allocaticns.

These decisions are shown on the following two pages. Ob-
viously, the selected allocation procedures represent only

the current best judgment of the Fullerton staff and do not
reflect any standard set of procedures for development of

full cost data. Had additional allocation parameter data been
available at Fullerton, it is likely that a somewhat different

set of allocation procedurs would have been selected.
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Table 5

CALIFORNIA STATE UNIVERSITY, FULLERTON

Support Costs Selected for Allocation to Instruction

SUPPORT COST CENTERS %A’%BO;O
PCS CODE |AME INSTRUC- ALLOCATION PARAMETER
TION

4.1 Libraries 95% Allocated to all disciplines
by FTE Faculty.

4.3 Audio-visual Services 100% | Allocated to all disciplines
by FTE Faculty.

4.4 Computing Suppért 32.4% | Directly to L.D.Quant.Methods.

3.6 | Directly to U.D.Quant.Methods.

18 Directly to L.D.Engineering.

6 Allocated to all course levels
of Physics and Chemistry by
credit hours.

30 Allocated to all course levels
of all disciplines by credit
_ hours.
90%
. - . Allocated to all disciplines
4.6.000 | Academic Administration -- 100%
Unassigned by FTE Faculty.
. - . Allocated to Business School
4.6.0500 | De f d tr S0P
anﬁ"ggong;?lgess Administration 100% disciplines by FTE Faculty.
4.6.0800 | Dean of Education 100% Allocated to Education
disciplines by FTE Faculty.
4.6.1000 {Dean of Fine and Applied Arts 100% Allocated to Fine and Applied
Arts disciplines by FTE
Facul ty.
4.6.4901 |Dean of Letters, Arts and Sciences 100% Allocated to Letters, Arts,
and Sciences disciplines by
FTE Faculty.
5.1 Student Social-Cultural 100% Allocated to L.D. and U.D.
Development course levels of all
disciplines by credit hours.
5.1.9501 |Dean of Students 100% Allocated to L.D. and U.D.
course levels of all
disciplines by credit hours.
5.2 Supplementary Education 100% Allocated to L.D. and U.D.
course levels of all
disciplines by credit hours. |
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Table 5 (Continued)

SUPPORT COST CENTERS Ci, ATKE[L)O;O |
PCS CODE NAME | INSTRUC- ALLOCATION PARAMETER
TION
5.3 Counseling and Career Guidance 100% Allocated to L.D. and U.D.
course levels of all
disciplines by credit hours.
5.4 Financial Aid Administration 100% Allocated to all disciplines
by credit hours
5.4.0071 | Financial Aid Funds - No
Transfer Payments Alloca-
ticns
5.4.0074 | Work Study -- Campus 90% Allocate to all disciplines
) by total expenditures.
5.5 Student Support Services No _
Alloca-
tions
6.1 Executive Management 75% Allocated to all discipblines
by FTE Faculty.
6.2 Fiscal Operations 90% | Allocated to all disciplines
by total expenditures +
: credit hours.
6.3 General Administrative Services 100% Allocated to all disciplines
by credit hours.
6.4 Logistical Services 90% Allocated to all disciplines
by credit hours.
6.5 Physical Plant Operations 90% Allocated to all disciplines
by 2 X total expenditures +
1 X credit hours.
6.7 Community Relations 90% Allocated to all disciplines
by FTE Faculty.
6.8 Fringe Benefits 90% Allocated to all disciplines
by Faculty salaries.
7.1 Institutional Operations No
Alloca-
tions
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INSTRUCTIONAL FULL-COST DATA

The following pages display the results of using the NCHEMS
Cost Finding Principles software with the allocation pro-
cedures previously described. During the initial phase of

the Fullerton implementation project, support costs were
allocated by the direct method to only the instructional

cost centers. The usefulness of full-cost data for internal
management purposes is probably quite limited. However,

many institutions find it necessary to develop full-cost
information for such external pricing purposes as the nego-
tiation of overhead and reimbursement rates. It is frequently

the research cost centers for which it is most important to
develop full-cost data.
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Table 6

CALIFORNIA STATE UNIVERSITY, FULLERTON
Support Cost Allocations

INSTRUCTIONAL COST CENTERS ALLOCATED D;ngT CoggL;ER
DIRECT SUPPORT SUPPORT CREDIT
PCS CODE NAME COST * COST COSTS HOUR
11031320 L.D. American St. [§ 6,876 |$§ 10,146 $ 17,022 § 17.68
© 11031330 U.D. American St. 25,172 24,490 49,612 32.05
11040120 L.D..sBiology 134,587 128,486 263,073 29.59
11040130 U.D. Biology 265,954 176,452 442,406 66.89
11040150 Grad. Biology 102,588 54,409 156,997 190.53
11050220 L.D. Accounting 54,507 57,034 111,541 38.73
11050230 U.D. Accounting 103,132 98,460 201,592 41.56
11050250 Grad. Accounting 21,659 14,432 36,091 89.78
11050430 U.D. Finance 133,894 118,222 252,116 45.29
11050450 Grad. Finance 24,037 15,116 39,153] 111.55
11050630 U.D. Management 231,484 228,107 459,591 43.90
11050650 Grad. Managemnent 17,210 11,689 28,889 87.54
11050930 U.D. Marketing 163,793 140,430 304,233 39.52
11050950 Grad. Marketing 16,675 11,736 28,411 106.41
11059920 L.D. Quant. Meth. 79,704 | 176,866 256,570 74.30
11059930 U.D. Quant. Meth. 125,330 | 126,678 252,008 53.14
11059950 Grad. Quant. Meth. 11,612 8,617 20,229 68.81
| 11060120 L.D. Comm. 71,938 65,060 136,998 36.69
11060130 U.D. Comm. 132,300 122,575 254,875 33.74
11060150 Grad. Comm. 25,889 13,890 39,779] 126.28
11080120 L.D. Education 14,330 14,850 29,180 44.41
11080130 U.D. Education 326,653 | 320,787 647,440 54.86
11080150 | Grad. Education 268,785 221,831 490,616 63.84
11083420 L.D. Sci/Math Ed 123,152 97,788 220,940 49.08
11083430 U.D. Sci/Math Ed 98,912 71,764 170,676 72.57
11083450 Grad. Sci/Math Ed 2,583 1,758 4,341 36.48
11083520 L.D. Health-PE 168,273 | 124,611 292,884 50.47
11083530 U.D. Health-PE 244,561 | 172,866 417,427 52.97
11083550 Grad. Health-PE 35,654 18,930 54,584 97 .65
11090120 L.D. Engineering 55,978 88,252 144,230] 140.44
11090130 U.D. Engineering 249,267 | 144,055 363,322| 106.68
11090150 Grad. Engineering 55,437 30,415 85,852 120.58
11100220 L.D. Art 96,734 94,169 190,903 36.60
11100230 U.D. Art 279,612 220,244 499,856 55.18

*Direct costs include salaries, wages, dept. administration, § such oper-

I:R\(: ating expenses as supplies, travel & minor equipment.
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Table 6 (Continued)

DIRECT FULL
INSTRUCTIONAL COST CENTERS ALLOCATED PLUS COST PER
DIRECT SUPPORT SUPPORT CREDIT
PCS CODE NAME COST COST COSTS HOUR
11100250 Grad. Art § 54,157 |§ 34,829 |$ 88,986] § 92.69
11100520 L.D. Music 198,588 154,088 352,676 61.10
11100530 U.D. Music 188,455 129,566 318,021 89.96
11100550 Grad. Music 24,880 14,082 38,962 163.71
11100720 L.D. Theater 80,286 58,046 138,332 61.98
11100730 U.D. Theater 185,077 123,437 308,514 8b.83
11100750 Grad. Theater 13,409 84643 21,452 80.34
111008 20 L.D. Dance 15,823 12,316 28,139 54.01
11100830 U.D. Dance 20,829 12,699 33,528 114.04
11110120 L.D. Foreign Lang. | 163,485 147,673 311,158 42.28
11110130 U.D. Foreign Lang. | 125,036 95,135 220,171 62.89
11110150 Grad.Foreign Lang. 19,071 12,892 31,963] 67.15
11150120 L.D. English 166,995 158,229 325,224 40.15
11150130 U.D. English 563,809 467,836 11,031,645 48.71
11150150 Grad. English 64,412 40,110 104,522 90.97
11150520 U.D. Linguistics 32,283 22,025 54,308 82.41
11150550 Grad. Linguistics 16,542 10,266 26,808 68.21
11150620 L.D. Speech 75,108 63,626 138,734 46.93
11150630 U.D. Speech 173,177 108,325 281,502 60.80
11150650 Grad. Speech 46,836 27,270 74,106 106.63
11150920 L.D. Philosophy 52,207 55,600 107,807 28,43
11150930 U.D. Philosophy 72,691 54,943 127,634 49.53
11151020 L.D. Relig. St. 7,992 5,931 13,923 62.72
11151030 U.D. Relig. St. 42,241 42,191 84,432 30.94
1160130 U.D. Library Sci. 7,596 7.398 14,994 32.04
1116(150 Grad. Library Sci. 40,267 33,761 74,028 41.73
11170120 L.D. Math 197,018 156,985 354,003 54.03
11170130 U.D. Math 56,144 41,772 97,916 65.32
11170150 Grad. Math 15,730 8,381 24,111 167.44
11190220 L.D. Physics 155,133 82,955 238,088 89.74
11190230 U.D. Physics 87,300 53,137 140,437 81.18
11190520 L.D. Chemistry 1200,915 135,082 335,997 { 49.82
11190530 U.D. Chemistry 196,315 | 114,398 310,731 117.08
‘11190550 Grad., Chemistry 36,712 17,894 54,606 270.33
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Table 6 (Continued)

INSTRUCTIONAL COST CENTERS ALLOCATED D%ESET COSEP%%R
DIRECT SUPPORT | SUPPORT CREDIT
PCS CODE NAME COST COST COSTS HOUR
11200120 L.D. Psychology $107.617 | $§ 92,973 |$200,590 39.10
11200130 U.D. Psychology 195,909 164,992 | 358,901 42,21
11200150 Grad. Psychology 31,137 17,248 48,385 98.95
11220220 L.D. Anthropology 43,408 57,824 101,232 21.63
11220230 U.D. Anthropology | 126,375 121,028 247,403 37.86
11220250 Grad.Anthropology 13,529 9,731 23,260 71.35
11220420 L.D. Economics 74,956 86,427 161,383 34.84
11220430 U.D. Economics 89,773 96,948 186,721 39.05
11220450 Grad. Economics 28,706 21,586 50,292 101. 40
11220520 L.D. History 89,698 103,246 192,944 25.41
11220530 U.D. History 351,201 295,561 | 646,762 48.32
11220550 Grad. History 24,823 16,746 41,569 57.82
11220620 L.D. Geography 81,460 79,086 160,546 33.52
# 11220630 U.D. Geography 86,778 70,712 157,490 4,.46
11220650 Grad. Geography 6,120 3,575 9,695 85.80
11220720 L.D. Polit. Sci. 42,580 50,523 93,103 25.11
11220730 U.D. Polit. Sci. 212,930 | 186,787 | 399,717 44,03
11220750 Grad. Polit. Sci. 51,483 34,196 85,679 97.47
11220820 L.D. Sociology 52,819 53,098 105,917 31.98
11220830 U.D. Sociology 252,564 234,707 487,271 36.69
11220850 Crad. Sociology 29,761 20,597 50,358 65.06
11221120 L.D. Eth St-Afro 22,964 18,673 41,637 56.73
11221130 U.D. Eth St-Afro 27,841 28,839 56,680 32.63
11221320 L.D. Eth St-Chic. 24,282 22,768 47,050 44 .81
11221330 U.D. Eth St-Chic. 28,333 27,356 55,689 40.89
11490120 L.D. Interdisc. 1,073 2,517 3,590 13.75
11420130 U.D. Interdisc. 58,194 69,750 127,944 29.75




USES OF FULL-COST DATA

I. Intra-institutional uses:

1. Department administrators gain understanding of the
fact that support services are not a free good

II. Inter-institutional uses:

1. Pricing of specially contracted activities and pro-
grams, e.g., negotiation of research overhead rates

2. Consideration of differential tuition rates

III. Limitations and concerns: ///’

1. Relationships between support and primary activities
are not completely understood; hence, the best
allocation methods are not known

2, Allocation parameter data may be difficult to collect

(a) Some highly desirable allocation paramaters
may not be available




STUDENT FLOW PROJECTION DATA
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PMS TOOLS FOR PROJECTION AND PLANNING

Once an institution knows its current program costs and out-
comes, it has a base on which to plan for future operations.
Alternative plans can be developed that will lead the
institution toward its objectives. Student flow models and
cost simulation models can be very helpful at this point in
evaluating various plans and in predicting the long-range
resource requirements that are being committed by current
decisions.

Student flow models may be used to project student enroll-
ments by major and by student level within the institution.
This is valuable information that serves as a principal
input to a cost simulation model. NCHEMS cost simulation
models use student enrollments and planning parameters re-
lated to faculty, classes, support staff, supplies and
equipment, etc., to forecast in a program budget format the
resources required when the institution is operated in
accordance with a variety of alternative plans.

Using a program budget, decision makers can compare the costs
of alternatives and weigh these costs against the antici-
pated benefits of each alternative. In addition, PMS tools
may be used to generate a traditional budget that will show
the flow of resources to various departments as required to

implement a desired set of programs. Thus, PMS tools are
able to generate program budgets for progtam decision making

and traditional line-item budgets for program execution 2nd
daily operation.
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STUDENT FLOW MODEL

A student flow model may take different forms. The NCHEMS
model uses transitional probabilities to forecast the flow
of students between majors from one year to the next. In
Figure 5, 100 Type A majors enter the institution in

Year One. During Year One, -ten percent leave the institu-
tion. Of those students who remain, sixty percent con-
tinue as type A majors in Year Two; ten percent switch to
type B majors; and thirty percent switch to type C. This
same cycle repeats itself through Year Four, producing, in
this example, 34 type A graduates; 13.type B graduates;

16 type C graduates; and 8 type D graduates.

Obviously, good predictions from this model are dependent
on valid and reliable transition probabilities. Tests have
been completed that demonstrate the advantage of this ap-
proach to forecasting student flow. NCHEMS, in cooperation
with pilot institutions, is researching various methods of
developing and using student flow models.

A ;reat advantage of the type of student flow model shown in
Figure 5 is its flexibility. The flow of various student cate-
gories (male, female, minority groups) may be examined
individually. The attrition }ates of different majors may

be compared. The effect of changing admission policies
related to certain types of students can be examined and
analyzed. Through the use of a student flow model, the
educator can understand better what is happening to different
groups of students as they pass through his institution. This
improved understanding can lead to efforts to shape the in-
stitution to offer the best possible service to various

categories of students.
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STUDENT FLOW MODEL INPUT DATA

California State University, Fullerton, made use of an early
version of the NCHEMS Student Flow Model. Figure 6 depicts

the specific types of input data necessary for that appli-
cation. Input (:) simply defines the list of student majors

to be traced through the institution. Input C) defines the
known student enrollments during a specific past semester.

This point in time and the known enrollments provide the
baseline starting point for beginning to project student flows
into the future. Input (:) consists of all transition prob-
abilities related to each major at each student level that

will be used to transition students from one semester to the
next. Input () identifies the number of new students at each
level of each major who enter the institution during successive
semesters. Input C) allows the user to alter the transition-
al probabilities prior to their repeated use for successive
forecasts. Finally, after the projection of student flows

for a number of years, Input (:) specifies the types of reports
the user wishes to have printed.

The transitional probabilities (Input 3) were developed for

Student Flow Model input by the NCHEMS Student Flow Model |
Input Data Generator. A sample of the kind of information |
generated by this software is displayed in Table 7. The fall

semester distribution percentages of entering freshmen to

various fields of study appear in the right-hand column.

These distribution percentages were calculated from three

years of historical data.
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Table 7

STUDENT FLOW MODEL INPUT DATA GENERATOR
Distribution Percentages -- Fall Semester
Entering Freshmen to Fields of Study

ENTERING FRESHMEN
FIELD OF STUDY PERCENTAGES

Accounting 1.4%
Anthropology

Area Studies

Art

Biological Science
Chemistry

N =N W

6

1

9

4

4

Communications 6
Computer Science 2
Earth Science 2
Economics 4
Education 3
Engineering .1
English 7.8
Finance 4
Foreign Language 3
General Business 9
Geography .2
Health-PE 2.0
History 0
Linguistics 3
Management 1.4
Marketing 4
Math 9
Music 8
4

6

3

4

3

4

4

0

2

[SS RN )

Philosophy
Physics
Political Science 4,
‘Psychology 4,
Quantitative Methods

Sociology 3.
Speech
Theater
Undeclared/Other




FULLERTON STUDENT FLOW PROJECTIONS

The following pages (Tables 8 and 9) display the Fullerton
Student Flow headcount projections in terms of both numbers
of enrollees and numbers of graduates by field of study.
Starting with known headcount enrollments for the spring
semester, 1972, and transitional probabilities developed
through analysis of three years of historical data (using
the NCHEMS Student Flow Input Data Generator), projections
P were made for each semester through spring, 1976.
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USES OF STUDENT FLOW PROJECTION DATA

I.

II.

III.

Intra-institutional uses:

1.

Enrollment forecasts for input to the program planning
process (RRPM); investigation of "what if" questions
related to admissions

Forecasts of trained manpower output from various
programs

Assessment of relative "holding power" among programs

Inter-institutional uses:

1.
2.

3.

Enrollment forecasts for statewide program planning

Forecasts of statewide and national trained manpower
in various fields

Comparison of attrition rates and transfer rates among
institutions

Limitations and concerns:

1.

Forecasting student demand is dependent on many un-
controlled social and student variables. Will
forecasts prove valid enough to be useful?

Unreliable student registration data may affect
projections

-55-




- EXPENDITURE VALIDATION AND PROGRAM BUDGET DEVELOPMENT

—

USING THE RESOURCE REQUIREMENTS PREDICTION MODEL 1.6
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INDUCED COURSE LOAD MATRIX

One of the foundation blocks of a cost simulation model is
an Induced Course Load Matrix (ICLM). This matrix displays
the load induced on each discipline or department by an
average major of each type. The hypothetical Induced Course
Load Matrix displayed in Figure 7 shows the number of credit
hours in each discipline or department taken by the average stu-
dent enrolled in each of the degree programs of the institu-
tion. For example, the average type A major can be expected
to take 6.1 credit hours in Discipline One, 4.3 credit hours
in Discipline Two, 2.6 credit hours in Discipline Three, and
3.0 credit hours in Discipline Four. If one hundred type A
majors are admitted to the institution, it can be readily
ascertained that the load induced on Discipline One will be
610 credit hours; the resulting load in Discipline Two will
be 430 credit hours, and so forth. Thus, any given set of
enrollment projections may be multiplied down through the

Induced Course Load Matrix to determine the total estimated
credit hour load that will be demanded of each of the dis-
ciplines or departments in the institution.




FULLERTON INDUCED COURSE LOAD MATRIX (ICLM)

The Fullerton Induced Course Load Matrix was developed by
means of the NCHEMS ICLM Generator. That software was used
to read each student registration record for 1971-72 and
total all semester credit hours in each discipline attempted
by students in each field of study. The ICLM, as shown in
Table 10, displays the credit hour load induced on each dis-
cipline by the "average major of each type. The numbers in
the cells represeni semester credit hours attempted during
the 1971-72 academic year. An FTE student was defined as
taking 30 semester credit hours throughout all levels and
fields of study in the institution.
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RESOURCE REQUIREMENTS PREDICTION MODEL (RRPM)

The beginning point for utilization of RRPM is the Induced
Course Load Matrix. The complete iCLM data must be input
to the model, along with enrollment forecasts by student
level and field of study.

When projected enrollments have been multiplied through the In-
duced Course Load Matrix, as shown in Figure 8, the predicted
credit hour demand in each discipline or department induced by
each type of major is known. Summing across the matrix contain-
ing the credit hour loads induced by each type of major gives
the total credit hours that a department must produce.

Various planning parameters may then be input to describe

how each department's instructional function will be operated.
Parameters such as average section size, faculty workload,
salary schedules, support staff ratios, and expense formulas
have substantial resource implications. Once the department
planning parameters are established and the student enroll-
ments are known, the projected department costs are calcu-
lated. The cost per credit hour may then be derived within

the model by dividing the total instructional cost of each
department by the total credit hours to be produced.
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t RRPM -- DEVELOPMENT OF DEGREE PROGRAM COSTS

Once the instructional cost for each department is determined,
a cost simulation model such as RRPM will proceed to dis-

tribute those department costs to the various degree pro-
grams in direct proportion to the number of credit hours drawn
from each department by each degree program. The workload

—

induced in a given department by majors in a specific type
of program represents a percentage of the total workload of
that department (see Figure 9). If the percentages for each

L

department are added horizéntally, they will equal 100 percent.
Each percentage will represent a degree program's contribution
to the total workload of a particular department. The in-
structional costs of each department may be distributed across
the various programs in accordance with the derived percen-
tages and placed in another matrix. The cost of each degree
program is calculated by summing all the dollars in a column
of this final matrix. Thus, the cost of degree program A is
‘obtained by summing all the dollars in column A. The annual
cost per major is a useful unit for comparing degree program

c sts and is obtained by dividing the total cost of a degree
program by the number of majors.

This entire view of cost simulation models can be expanded
from .two dimensions to four dimensions. The expanded model

" handles student levels within degree programs (lower division,
upper division, and graduate). Such an expanded model pro- .
vides costs for each discipline at different levels of in-
struction and for each degree program at different levels of

student major.




WHAT DOES A PROGRAM BUDGET LOOK LIKE?

INSTRUCTIONAL _ ANTICIPATED ANNUAL cost | TOTAL DIRECT
PROGRAMS NUMBER OF PER MAJOR | INSTRUCTIONAL
: STUDENT MAJORS COSTS
HISTORY
LOWER DIVISION 228 $ 873 $199,044
UPPER DIVISION 186 1,096 203,856
GRADUATE 91 1,309 119,119
$522,019
DEPARTMENT PLANNING
PARAMETER INFORMATION
AVERAGE SECTION SIZE
FACULTY WORK LOADS
FACULTY PRODUCTIVITY RATIOS

SALARY AND WAGE SCHEDULES

MIX OF FACULTY RANKS

RATIO OF SUPPORT STAFF TO FACULTY
EXPENSE FORMULAS

Figure 10
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RRPM -- INSTRUCTIONAL PROGRAM BUDGET REPORT

A key output of RRPM is the information needed to construct an
instruct:onal program budget. A program budget can be con-
structed in a variety of formats; however, there are certain
kinds of information that will almost always be included. The
sample format shown in Figure 10 displays some hypothetical fig-
ures as the direct instructional costs for the history degree pro-
gram at lower division, upper division, and graduate levels. The
total direct instructional cost is a result of the annual cost
per major and the anticipated number of majors. If these
numbers are accurate, the total direct cost is an inevitable
consequence. Thus, any negotiation or justification pertain-
ing to a program budget mus: center on the number of students

to be admitted and the annual cost per major. The number of
students may be set by policy or, if not limited, predicted

by a student flc. model. The annual cost per major is a
consequence of planning parameter decisions (displayed as
back-up information in a program budget). Once it is deter-
mined what the average section size, faculty workload, salary
schedule, expense formulas, etc., will be, and the number of
students is known, the annual cost per major and total cost

of each degree program are calculated by means of a cost
simulation model such as RRPM.

When the costs used to prepare a program budget are deemed
reasonable and valid, yet not enough funds are available for
all desirable programs, institutional priorities must be es-
tablished. The anticipated outputs or benefits of the various
programs must be compared and weighed against costs in order
to establish which programs will be diminished or nourished.

A program budget is not a panacea. It cannot be expected to
make decision making easier. Rather, it displays resource
requirements in relation to output-generating programs and
provides greater insight into what we are buying with our
educational expenditures.
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RRPM VALIDATION AT FULLERTON

The RRPM was run first with historical data gathered from
the Fullerton operational data systems. The initial objec-
tive was to validate the model outputs against the known
numbers of faculty, support staff, and expenditures for the
1971-72 academic year. While validating the model, his-
torical degree program costs and annual cost per major were
also generated.

After the RRPM was run in such a manner so as to calculate

accurately the actual number of employees and expenditures

for each discipline in 1971-72, it was deemed ready for use
in analyzing the resource implications of alternative plans
for future operations.

The 1971-72 RRPM validation reports are shown on the following
pages. It should be noted that the instructional costs dis-
played are only direct costs--including faculty salaries,
staff wages, departmental administration, and such operating
expenses as travel, supplies, and minor equipment. The val-
idation reports are in two parts: (1) a program budget report
that links resources to degree programs and (2) a traditional
line-item budget report that links the same instructional re-
sources to the instructional departments. The line-item
budget report also display: some of the key planning parameters
for each department. A departmental parameter of significant
interest is the Productivity Ratio. The Productivity Ratios
display the number of credit hours produced per FTE faculty
teaching at lower division, upper division and graduate course
levels in each department.
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It can be noted from the diagram presented below that the total
1971-72 direct expenditures that passed through the Fullerton
accounting system under instructional accounts were $9,319,05°%.
The RRPM validation run calculated the direct instructional ex-
pense at $9,326,307. Thus, the model was able to match actual
expenditures across all instructional departments within .08%.

Also displayed below are the validation data related to the
various schools within the institution. Several individual
departments showed significant variance between the RRPM
calculations and actual expenditures. However, it was recog-
nized- that some borrowing and lending of staff occurs across
departmental lines within schools and since the schools were
validated reasonably well, individual departments were of less
concern. During preparation of RRPM input data at Fullertoun,
faculty and staff were counted in relation to the location of
their activity rather than where they were budgeted. Exam-
ination of the RRPM Validation Run Reports shows that twenty-
four departments were validated within five percent of their
actual expenditures and eighteen of these were within three
percent. The Health and Physical Education Department shows
a wide variance between RRPM calculations and actual expendi-
tures. This is due to certain athletic and intramural ex-
penses being carried within that department budget.

l Total Instruction
Expend: 9.3 million
Validation: + ,08%

Bus. School School-Fine School-Letters, | Educ. School | Engineering |Libr. Sci. Health-PE
Arts Arts, Sciences

Expend: 1.17M |Expend: 1.18M Expend: S.SM Expend: .6M Expend: .3M |Expend: .0sM | Expend: .4M
Valid.: +2.4% |Valid.: +1.95% | valid.: -.3% |Valid.: +2.4%| valid.: -4.7%|valid.: +2.13| Valid.: -6.5%
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AN RRPM PROJECTION FOR FULLERTON

Having validated the RRPM against 1971-72 actual expenditure
data and known departmental parameters, Fullerton administra-
tors were prepared to investigate alternative plans for
future operation. The first "what if" question posed at
Fullerton was: What would be the resource consequences if
enrollments went up in 1973-74 as predicted by the Student
Flow Model and all salary and wage rates were increased over
1971-72 rates by ten percent? All other factors were held
constant during this simulat‘on.

As shown by the following set of simulation reports, the direct
instructional budget would increase over 1971-72 expenditures
by $2,978,297 or 32 percent. The RRPM projection reports also
show that an additional 2,491 FTE students (+22%) would be
accommodated and, under current departmental operating param-

eters, this would require an additional 129 FTE faculty (+21.5%).

Closer examination of the reports will reveal the cost impli-
cations for each degree program and each instructional depart-

ment (discipline).

Following the set of RRPM projection reports is a list cf some
of the intia-institutional and inter-institutional uses of

f
¥ i :

RRPM output report data. ~——""% - Eah .

Currently, a major concern at California State University,
Fullerton, as well as on other campuses where cost simulation
is beginning to be uséd, is that differential instructional
program costs cannot yet be supported or explained by compre-
hensive program output information. Fullerton staff are work-
ing toward fevelopment of program output assessment procedures
and hope in the future to be able to conduct cost effective-
ness analysis with data available on both the cost and the ef-
fectiveness sides of the equation.—
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USES OF RRPM 1.6 OUTPUT REPORT.DATA

1T,

III.

Intra-institutional uses:

1, Facilitates planning and budgeting by output pro-
ducing programs as well as for organizational
units '

2. Facilitates investigation of mény alternative
ways of using a limited pool of resources

3. Facilitates preparation of the budget document

4, Improves understanding of the ‘instructional pro-
duction function .

5. Facilitates investigation of long-range implica-
tions of current decisions (trend analysis)

Inter-institutional uses:

1. Facilitates comparison of cost-per-student-major
among institutions

2. Supports program planning and budgeting at thé
state-wide level

Limitations and concerns:

1. Differential program cost information cannot cur-
rently be supported by comprehensive program outcome
information
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WHAT NEXT?

Initial implementation of currently available NCHEMS products
has given Fullerton improved understanding of how resources
have been utilized in the past and the capability to inves-
tigate alternative plans for future operation. Now, the
question becomes, what next?

Campus personnel are confronted with the task of developing
means of effectively using their new tools and planning capa-
bilities. Some basic changes in the'planning and management
structure are being contemplated. Fullerton administrators
have expressed their intention to avoid the trap of "doing
business as—usual' despite the availability of the new ‘tech-
niques. A desire to begin planning by degree program as f
opposed to traditional department units is being expressed.
The department is seen as the location of fiduciary responsi-
bility, whereas the degree program planning process should
define the demand to be placed on individual departments and
the amount of resources provided to them.

The key to changing the planning and management cycle in an
institution is people. Individuals must be willing to learn
new methods and accept new approaches. It must be perceived
that there is some real advantage for both the institution

and for individuals or the innovations will not be adopt-d.
Those who serve as change agents must realize that change fre-
quently takes more time than is at first anticipated. If many
complex new procedures are initiated simultaneously, trauma and
resistance are likely to occur. Experience has taught us that

progress usually comes in small increments. California State
University, Fullerton, at the time of this publicafigh, is
really nearer the beginning than the end of its pilot imple-
mentation project.
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